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Hepatic parenchymal cell growth factor, gene encoding the same, process for producing the 
factor, and transformants producing the factor. 
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■?) According to the present invention, there are provided hepatic parenchymal cell growth factor obtained oy 
recombinant DNA technology, a gene ceding for the factor, an expression vector capable of expressing the 
gene, a cell, in particular animal cell, transformed with the expression vector, and a process for producing the 
hepatic parenchymal cell growth factor. 
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HEPATIC PARENCHYMAL CELL GROWTH FACTOR, GENE ENCODING THE SAME, PROCESS FOR PRO- 
DUCING THE FACTOR, AND TRANS FORM ANTS PRODUCING THE FACTOR 



BACKGROUND OF THE INVENTION 
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This invention relates to a hepatic parenchyma! cell growth factor obtained by the recombinant DNA 
technology; to a gene encoding it; to a transformant carrying an expression vector which comprises at least 
a cromoter sequence required for the expression of a protein, a sequence encoding a signal peptide, a 
DNA sequence encoding human hepatic parenchymal ceil growth factor, ara a terminator sequence; and to 
a process for the production of human hepatic parenchymal ceil growth factor by cuituring the transformant 



Description of the Prior Art 



The liver is the most highly differentiated and largest adenogenous organ in a living body. It exhibits 
various important functions such as treatment (metabolism), storage, dedication, decomposition, excretion 
and the like of various nutritive substances (carbohydrates, proteins, lipids, vitamins, hormones and the 
like), and especially it plays an important role in the intermediate metabolism of a living body. 
20 These functions are sustained by hepatic parenchyma! cells which are controlled by various hormones 
in a living body and may show remarkably active proliferation in certain cases. In a rat, for example, it has 
been known that even after surgical resection of about two-thirds of the liver the remaining hepatic tissue 
promptly grows and may be restored to its original size in about 10 days. On the other hand, patients 
suffering from hepatic carcinoma have been treated by partial hepatectomy followed by regeneration. 
25 A large number of researches and investigations have been pursued to elucidate the mechanism of 
hsoatic regeneration by the proliferation of hepatic parenchymal cells, with reports suggesting the presence 
of hepatic parenchymal cell growth factor. Especially, some of the present inventors found that plasma from 
patients with fulminant hepatitis had a markedly high activity to proliferate hepatic parenchymal cells 
(Bicmed. Res., 6, 231 (1985) and Exp. Cell Res., 166, 139 (1986)) and succeeded for the first time in the 
30 world in purifying the proliferation-activating factor as a single protein (Japanese Patent Application Kokai 
No. 22526/1988 and J. Clin. Invest, 81, 414 (1988)). 

This human hepatic parenchymal cell growth factor (human hepatccyte growth factor; to be referred to 
as "hHGF" hereinafter) had a molecular weight of approximately 76,000 to 92,000 as estimated by SDS- 
PAGE under non-reducing conditions, but SDS-PAGE under reducing conditions revealed two bands at 
35 molecular weights of 56,000 to 65,000 and 32,000 to 35,000. Nakamura et a!, reported rat platelet derived 
factor having similar activity (Biochem. Biophys, Res. Commun., 122, 1450 (1984)), and estimated its 
molecular weight to be approximately 27,000 by SDS-PAGE (Prcc. Natl. Acad. Sci. USA, 83, 6489 (1986)). 
Thereafter, they ourified the factor as a homogeneous protein and reported that the purified factor was a 
protein having a molecular weight of 82,000, which consisted of two polypeptides having molecular weights 
40 of 69,000 and 34,000 {FEBS Letters, 224. 31 1 (1987)). 

Except for the above mentioned hHGF and rat HGF, there has been no report on any hepatocyte 
growth factor which has been purified as a homogeneous protein. Even with regard to the hHGF and rat 
HGF, we know of no report concerning their primary structures and corresponding cDNA base sequences. 
A large amount of hHGF will be required when an examination is to be performed in order to elucidate 
45 the function of hHGF in a living body in detail and/or its effects on the hepatic regeneration in a patient with 
hepatcpathy. However, isolation and purification of a large amount of hHGF from plasma of patients with 
fulminant heoatitis are not so easy in view of labor, time and economy, and stable isolation of only hHGr 
from sera in which vancus infectious agents exist is extremely difficult to achieve. 3ecause cf these 
reasons, stable and large scale isolation and purification cf hHGF from plasma of patients with fulminant 
so hepatitis have not been attempted. 

SUMMARY OF THE INVENTION 
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—rc ir-erssve studies for '.re ourcose or octe.mr.g 2 a- a 9 ^^'^ 
T'-e =r 2 ser.t r.veru=r 3 ,.a,9 _rc-C.- - ..... a . Ca ., izr - a first t ~e * cicnng a gare _=ung 
HGF cv the recsrrciPar: DNA tecrrc:c S y an. ^"-^ ^ ^ ccrstr ,, cte(j a r.ew e.xcressxr 

*r..cr is use:-! ; cr s-ch. a curccse. r-r.ner, .r~ ■ — ^ T , 9n - :cr -as beer attairec. 

=S nt*r,rg the gene, -ac.ing re^pressicr: :t ^^^'a^^rcararcry^l cel. growth 'ac:cr 
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Accorcir.giy. it :s a" =ciec; the cresert invention t 
octree cy the genetic engineering^ oa rencny"-ai 
Archer object is tc prcv.se a gene ,.d„ 5 ; ~r -t... - • . ..^ 

Still another object is to crovice an e.press.cr vector ^ ■ ^ ^ ^ ^ ce , L 

A furtner cblect of the P^ J^e'c^r^ ie'hecatic parenchymal ce,! S^th factor. 

*' V~S« SCrSen: inven.cn wi„ be apparent from the d~**n. 

BRIEF D ESCRIPTION OF THE DRAWINGS 
T.e lotion wi. 0 e «.r ***** * « — ™ "* '«'" 8 ™ 5 *° 

r.^^^^^^ 01 w, " ins h ™ csil 

si's- — - - -p—" — t ,he DNA coding ,te hurna " pa,enchy ' 

m al cell growth factor according to M present m ' n " on; ™ M c0 „, airiln9 human parenchymal coll 
human parenchyma! cel. growth factor of the present invention. 
35 DESCRIPTION OF THE I NVENTION 

Accords to the present invention, there are provided ^^jfrJ^'SS 
represented by the amino acid sequence as show n^ £ ^ residue (Qlu) t0 the last 

represented by the amino acid se^ce ^ ng ..om th 30J g^ ^ ^ ^ ^ 32nd 
serine residue (Ser) in F.g. 1; and hHGF represented D/ also compnses 

glutamine residue (Gin) to the last senna ™due (Ser ^f,^ one P addition , deletion or replacement 
modification, of hHGF as mentioned above w xn ma/ ha« * e n cccur,-g hHGF. 

of an amino acid, provided that these mod. nca ^^'° ns a ;;j^°^ b ' J, o{ said amin o acid sequences; the 
Also provided are a gene coding for th e hHGF r rented y y ^ ^ a signa , 

gone represented by the base sequence a, shown rig. 

Represented by the base sequence 
so Fig 2; and the gene represented by the oase seqcence g hHGF represented by the 

base (G) in Fig. 2. The present invention ^o ov des a proems p ^ an ex?r3SS icn vector 

ar ,no acid sequence of Fig. 1 -^i^eresuLg trar-sfcrmant. Further, a transient 

containing a gene ceding for ; ne n..Ch a - 9 nt invention . 

capable of producing the hHGr ,s prcv^e ac-c r-.rj to ^ p have the case sequence as shewn 

ss The gene (cDNA) cod.ng for the of a singie -strar.ded DNA is describee wnne 

Sn Fig. 2. in which, however, only the ca . onveni ^. ce . 

ccmpiementary base sequences are f ; cid sequer .oe as shown in Fig. 1 by the 

The gene nay be used to express ... ^ * 
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s'a'ed 'r-m the :cr-3S=crc:rg :v,riNA cccirg ! cr 



rac= ~cinar.t =NA technology in that case, a prr.em ' . ;~ " I( .j. =;s , n , s secreted 

; : 9 rHGF contains a signal scenes. This s^r.ai secuerca .v, , - ^ r3nses 

rir-.- 'r -r^cucticn o; r.nbr ^ .■ - _ _ . . _ 



ost c«:s. tnus resting fc *e ?r=cuc:.cn * ."' as . ar:rc 30;a rS s;cue 



from "re 3Cth g.utam,c acid rescue .3:u, =r tre 3W3U^J*^. ^ $ ^ :ther 

cf the seauence presented by Fg. I.msteec c ^ a ^^:; svna ; o sic , al 3eC uence * to 



crcteir.s .-nay also ce used nsre.n. C * """J opcs , vhich f3nges -rem the 88th 

ce exaressec ir. host ceils, an nHGF-encccirg gene ™? ; * ^ -ec * 

G cr the 94th C to the 'ast base cf the seque.ee representee! oy • v 2 - «W ~ " i8C " * 

an ATG ccdon cf a vectCr DN ^- , rtirn > : 3 , rtardad ;c irc:uce ai! modifications such as elimination. 

procedures: Q1 (iQP8^ hKGF nay be purified from 

Acting to the method ^ed -n^. , ^ ^ i", ociated into t4 polypeptides by 

plasma of patients with fulminant nepatitis. Tne pur„,e l nm* ccivce otide having a molecular 

the breakage of disulfide bonds under reducing , cend,^ * ^ ,he ■ ^^ lecular weig L f 32,00 to 

ight of 56.000 to 65,000 is called "H cnain . and tne smai.-r on. ni, 



wei 
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35,000 "L chain". ~t*t*\n residues formed are carboxymethylated 

The purified hHGF is reduced and the th.ol group o ^^™hy to isolate the H and L chains, 
followed by subjecting to reverse-phase h.gn-pre«ur S l.qu.c ^ c "°3 rap ffQm wh|ch each of the H 

Alternatively, hHGF ^ £ ^^^^ ^ ^ ^ ^ chains may then be 
Si25 rnaSS Biosysfcmsjas pnase fencer. „ 

On the other hand, hHGF itself, of after, separating, in* H and L .am ^ ^ V ^ 
appr o P riate proteo.ytic « ^ ^ cn Ja^raphy. Each peptide 

,1^: pr^a of rSglZd^r^- ne as shown in Examples described 

SbeLw. Such an suitabie oligonucleotide is ^ ^ from human „ve, 

A cDNA library to be screened for a gene coding fo hHGF . a 't e an / 



30 SUI 

her 



35 tissue material in which hHGF is expressed jn accordance with the 

E. coli is infected with lambda phage wh,cn contains such ^a cu. a HarbQr 
.et^d-f Maniatis (Molecular Cloning A o «S oaSJprocess using as a probe an 
Laboratories, 1982). Plaques thus formed are ^l^^^^J,, oort ion of the amino acid 
oligonucleotide prepared above based on the base *^ e ™£f™^ Cloning, A Laboratory Manual, 
40 sequence of hHGF, according to the P'^^*^ ^^le d" rent lambda phage clones may 
pages 320 to 328, Cold Spring ^^W^^w** ^ g . ase sequence 

hP easily obtained, each clone having both the base seqjenc- _ k 

rresoLing to the other region of the amino acid sequence £ e es, ^ hHGF ^ ^ 

-he positive plaques in the screening process are selected and the pnage sag H3rbor 
od P of Maniati, (Molecular Cloning A ^'^^J ^* ^ » appropriate 
ra tnrv 19821. DNA is purified by the glycerol gradient metnoo a a 



45 meth 



50 



55 



Laboratory, 1982). DNA is purified by the g ycero. V™™" = 0 a clasmid vsct0 r, such as pUC18 and 
enzyme, such as Eco Rl. The resulting cDNA ^^^ ^Xii>se sequence of a desired 
PUC19, or a sing^Itranded phage, sucn as N Lination method of Sanger et al . 

^^d^uHCS" r^^^oWn-cD^^-^^ 

(Proc. Nail. Acad. Sci. USA, 74, b .bJ H wiffer-nt oortions of hHGF and be comoined (Fig. 2). 

"n^^^ - — ^ hHGF 35 ^" ^ 

^.s^rrof hHGF s* r 

stable expression. Also, expressed n ^ p t a k 3 n into c c n si d e r a ti o n t h a t naturally occurring hHGF is a 
parenchymal ceils. In particular, ,t snou^d t« £ nto thaJ (he pcsiticr , of disulfide bends 

glycoprotein, that hHGF contains a numcer o. c/. ; .r,e , an important rele 

fr n-d between thiol groups in the cysteine residues and .r. 
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35 



> "r-airirg the activity or hHGF. _ ; ax3rc : e CHO, CCS, arc 

Ta^rg the above into cor.siceratxr,. it is =esira= e_ tc_usa anrn-.^ ^ ~ = ^ ^ 
mouse L. C127 ar.d FM3A ceils, as hcs: se..s xr .x,^-., - — ^ ; , |2e 2nG Eschericria ccl . 
mention, aithcugn ~,cr:cgan:sms. sue- as yeas, eg . ^ i^TIs a hcs: c*!. it ".iTce 

,e = cci YA-21. -.ay ce usee. Further, wren such 3 n 3 ' — . a = , =r 3 ; , 2t 

asvar.tagecus rat a jene . ..r " f ^ DNA sec , e n=e as srewn * F*. 2. is used a,, 

2,30 contains 1 to s,-, ^ • ^ ^ — -u.v- ^^^^ ^ ^ ^r^t-d ; n culture rr.eca. 

, ■ ^ — ; <? : r—» nature hHGr orotsm ;^ ^x.c^^ - — ( , 

incorporated :r.to ,ne s.r^ -a ^ ■ ;pvertjcn corta:rs a DMA fragment coding -or 

An expression vector which rnay ; - - ^^^^ crQtein cov/ns trearn from the promoter cf tne 
at least a portion cr .he amino a^c ^q^.^ . . jpr-udna SV40 orcnater, the oromcters cf 

vector. It nay be contempt 3-. HSV TK prefer, 

acclipcpratein E ar.d Al genes, ct heat ,r U" 5 SV40 prcrr , ct3r or the promoter 

adenovirus promoter, and retrovirus L.R. In ihe ,-r-se... inv„r.t.u 

of metallothionein gene is preferred. , 00 >. iniro a siar , a , sequence is inserted into a vector 

A DNA fragment coding for immature nHGF coning a s,g r.a , combina tion of two cr 

downstream from its promoter in the direction or *a n ^ f ^ ^ unit that ccmpri ses an nHGF 
three such hHGF DNA fragments. Also, « may be poss.bje o pr-para such ur , it s into a 

DNA fragment, s' upstream of which a promoter ,s l.nked to, and ,o insert 

vector in tandem along the direction of transcription. expression vector. 

A polyadenylation signa, should be present downs^^m ^h 9 ^ ^^.^ gen . 
Such a polyadenylation signal may be derived from SV40 DNA. 9 ^ describe(j above ars 

When two or three DNA fragments comprising a promote , 9 _ 
inserted in tandem into a vector, it is possible to link . o lyade rr a Jon *b ^ ^ fte 

,t is desirable to use a selective marke r when an a m J a IMu ^ downstre2m 

expression vector. Such a selective marker gene ma, be S r o e f d transcription % therrtise another plasmid 
from the polyadenylation signai along or ?™l^J^^<*i 9 transfo rmant. Such selective 
containing a selective marker gene ^3t be co- ^rmed^ ^ ^ (iga2)) . ^ 

mark9 rs may include DHFR gene prov.d.ng ^^notrexa^e ~s stanc i £ ^ ^ ^ 

gene providing Q-418 antibiotic resistance (J Mol. App . Gen v h gepe 

gene providing mycophenolic acid resistance Pro. Natl. Acad S c USA ^ hM a 

rrr^r^ - a si - 3 ™ 

th Tlady desonbed. when such a selective marker g.e is netted - ^ssicn vector, 
another vector or plasmid which contains a marker enabling th se^ec ^ may 

transformed into a host ceil together -th the exp-ssi^ n_ ^ector ccnta ng^ ^ ^ ^ 

M p S V2neo (, Mol. AppL Gen, 027 ( ^^pMB^ ^ _ gQi (ig82)) case , a 

^ te ^ ~ — marker - rnis may preferaD,y 

increase about 20 fold the amount of prole, be conducted by the calcium phosphate 
introduction of the expression vector in o amma! I cJls ma • ^ _ Ths 

m-thod (Virology, 52, 456 (1973)) or the electroporation method (J- 
,5 calcium phosphate method is commonly u*>d- convention al manners by suspension or adhesion 

Animal cells thus transformed may oe cultured n con ^^.^ ^ t jn thg 

culture. MEM or RPMI1640 may be used as * ^ t *™*£ n* ^ ^ of irsj;r , dex . 

absence of presence of 5-10% serum and m the pre So ,.ce .up 

amethasone or transferrin. produced hHGF protein into culture 

50 The animal cells producmg tne ^f j^ ^ the suorenatar.t cf the culture. Specifically, tne 
media. The hHGF protein can oe punned and s o.a.-d ^ ^ hfc cperalicn3 C n S-Sepharose. 

supernatant may be subjected to a =orno,na hon or -no < jsolat9 nHGF pr3tein . 

heparin-Secharcse, hydroxyapaWe, and^ tn9 arr r0 acid sequence starting from Met 
According to the present mven'ucn.hHGFip ehHG. ) na 9 hy(Jroiy2ed between, the 31 st 

55 as shown in Fig. 1 is first expressed in r.os f^f^l of 31 amino acids is cleaved off. The N- 
Glv and the 32nd Gin in the host zels; .,.us .ne s. 3 ■ — hHGF having pyrcglutarr.:c 

terminal Gin is then deaminated to te converted .ru„ .,r. a ,ut-m,. 



acid residue at its N-termmus is secreted. 
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^ ^ g c v ci 6 ens 



■rem the N-termiral 



-oqlutamic 



-.e -emaining cectice :r 



crr .u e 495th Val :c the 



cicccjcal activiv 



vector into 



, n r ' r QP cf ;re present invention. 
,9^ Arg oens^tes :he heavy (K) chain wr,ie 

light V L) chain. _ ~hG c -.'O'eih ravin 

In accordance with tre present :r.ven,.c, 2p e 

Pcuncantly, s:ac.y ard easiiy by intr0CLC;r ^^ a ^J,X;-n of hKGF has net oeen attsi 
cere of the present invention nas teen ? -, ik e SLbstaRCSS or nHGr-ccnt 

- cresent invent as ne P at:c .generation-ennanc 
Proteins may be used m , ^ ^ cirrhosis . suP cr e ssin S agents, 

functicn-imprcving, nepaotis-ca.ng, n.p^ 



acid 
.as: S 



■ng, 



c :he 
ar the 



n n 'ci r 
-;cr to 
fusee 
ecatic 



EXAMPLES 



- t c .^n nn'v The oresent invention is net limited to 
I5 The following examples will be given by way or ^ ■£ ^ , any .edifications without 
these examples. It should be understood ^ ^ defined in the attached claims, 

departing from the spirit and scope or the presern ...A,ntu. 



20 Example t_ 

in Determinate of partia, am.o acid seguence of hHGF and preparation of a probe 

Plication o, hHGF from plasma of ^^^^^^^ 
the method described in J. clin. Invest.,*. 414 (1988V Tnu ; P (q g2000 undar 

SDS PAGE A relatively broad single band was obs ^ ed ^ n ™' e n CU h a ; con 9 trary , has revealed two bands; a 
on r ducing oendition. SDS-PAGE under red ucing cond ,on. on h /.^ ^ of 
Hatively broad band at molecular we.ghts o 58,000 to 65.000 an ^ ^ ^ ^ Qf _ Q mM T 

32 000 to 35,000. A 50 HQ portion of the punted nHG F P^ n { q . Achmmobac . 

HC bu«°r (pH 9) containing 5M urea, and the resu lt,ng ™^ ubatlon at 37 ' C for 5 hours. The 

,e pTote'ase . ^uiv...nt to ^^^^^^^ in convention manners. Each 
resulting peptide mixture was subjec ed JVt" " s o^veTse-phase high-pressure liquid chromatograpny 
Peptide'was then separated and isola ed by mejns o ^ P usjng a gas phase p^n 

- amino acid sequences 33 snown 

following Table 1. 
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Table 1 : 
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Amino acid sequences of peptides 



Sequence 



Ph* Leu Pro Glu Arg Tyr Pro Asp Lys 

Arg Arg Asn Thr lie His Glu Phe Lys 
He Asp Pro Ala Leu Lys 



55 



let* 
64 



'^"d on »he partial amino acid sequences, Asr.-f 
IW synthetic oligonucleotides were prepare a in Table 1. That is. , 

G-u-A^-His an, His-.le-Phe-Trp^^^^^ 
Cigcnuclectides TH23 censistmg of / ~ = es ^ - G . T C . T . c . c . c . A . AjG . A -A-AGT-A-T-,.G- , -u- 
and 24 ciigonuclectides TH24 ccrs;st,ng ,f 1. ^ ^ 
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v33 :ace ea '^-r 



ccrvenv.crai 



c:;ce kinase in a reac.icn a v.u.c.. ^ ^ ^ CNA) r r re:3ssary r.cr- 



3 ) were zrecav 
rr.ar.ner using r:c.vruciec::c 

ab^ied sarr.cies "ere r^m^e-- w — - 



cnuc;ec:;C95 ir 
rapny. 



er-actcetry! a.ccr.cl, ICQ iiU . 
trese ace.ec s 



:EAE ceHuicse cci'j. 



r r screerirg cf cCMA cccirg for a person d hKGF 
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» •»» * ' l, anuI , c : u , e ,' 3 scsalicacra. c «• Y ,09 ° ^ „„ rein |M (24 5 

focedures were repeated ^^J^ssS^^ M sodium chloride, ,50 mM sod.um crate, 
similar way of expressions are usee her nafte ( and pH 7.2). 0 1 % SDS (20 x 

SSC, j , j nv'nn membrane was then mcubaied at 65 o tw um alburnin) , 1 /. 

thus washed ny:on rr, mbran ^ ^ qM sq| ! / B SA (bo p 

solution [3 x SSC, 0.1 /= SDS, 10 ^ /m) Qf sa , mon sper( r DNAj^ n c 

polyvinyl pyrrolidone »nd 1 A r F ' C °' h ours in a hybridization solution contan ng the H 1 ^ 
membranes were incubated for 36 noura , y x 5Q ug/ml of salmon spe 

Cigonucleotide probe prepa red ,n ] ab [3^ ^ ^ ^^000^ ^ J,- c 

sodium chloride, 1% SDS 25 I ug/ m tempe ratur e was calculated ^ 9 and 46 ' c 

DN d A 3 P : C 2 ^JS- -- * Pr ° be b ^d ny^ Amoved from the 
^ -e ^ the TH24 probe), — the • room ^^^^ 

hybri dization solution, washed ^ ce -n ; » SSC ! ( ag washed t „,c. 

4 x SSC (30 minutes for eacn) at tne forego g y tQ autoradiography . 

„ 5 m>nutes for each) at room tempera tun,. » ^ with one another ^een J J ^ , 
' a total of 6 autcradiograpn s,^,^ corre3pcndi ng to these sjnai, M 

« s 1 isr - 

tube. Phage sodium chionde. 10 mM m ^^7 us lL^ 

c, TMG buffer [50 mN Tn -HCl P H 7. 5£ £ m// y . i090 ^ nfec , . t ^ g 

geiatin] in the presence o U of ^ ^ c8lls , as cu tu d . ,h o« 9 By 

« s e r j err d,s. r ^ 

receating a series of these procedu.es, ea.n 

was isolated. ^ , op=s ., Df3 obtained. Of these, two clones, named X ... -CF21 

As a result, a total cf 6 .ndep ^ c,on-s ■ - basg ssquerces . 
55 xhHGF502,werasub;e=t 3 dtotneana,ys,softn. 
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(2) Subc:c".ing 



3 f cDNA fragments and determin 



ation of base sequences 
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. . ^ c ™: ..... Jasmic vectors P UCt3 arc 



20 



25 



-NA fr^rrerts were extract?- *rorr. ».e - - g *' c i!cws. 

CUC19 arc sing* strar.d phage vecsrsM ^? ■ => - c/ . Y ., ;80 strain w-th 2 x ,0 ^ 

.. r Jlt„ unit) cf x =hage clone suspended « 2C0 -i - ;)ask ;mn , eSiat9 ; y after the rcuca;:cr, 

3 - C ; 5 minutes in 2C0 m« cf NZY rr,^ ^ J^s ire-dated overnight (acoU 14«w«. 
, H ~M M calciurr, cr.icrice souticn was adcec ' , ;=r atout 10 routes. ^.3 g 0: scc:um 

' kT A ro S" NP40 36 mM calcium chloride. 30 mM Tn.-HCI _(pH o). mercaptae ,T.ancl]. The 

of buffer A [0.3.= '^ 4U ' J ^ DT , Q 25% decxycnclic ac.d arc u.o . 

followed by centnfugation 3,0OU rpm iu ,, ltraC en- 
obtain supernatant fluid. , solution was prepared in f " oTa QlycerorsoTution 

On the other hand Q a douWe la/ s I / t b th ! ^of . «< BY mercap . 

trifugation (rotor, RPS40T, Hitachi uc 1 j y sjum ch|or , dei 0 . 5 mM ED a. 3Q 

rn5% NP40, 30 mM Tns-HCI (pH 7.5), ia . % , er0 , solution 10.&.» ' _ 

[ ,u „, 2nri 40% glycerol] and then by placing thereon I mi me rcaptoethanol and 10.= 

trifugation at 35 000 rpm to ' jn Q 4 ml of 40 mM Tr,s-HCI tpHJS), K 

as the pellet in the tube **re suspe presence of 4 til or iu 9 ^^d 

and the suspension was incubated a 55 C ^ and ^ phage DN was «J« 

^r. the — g so and rgcovered by ethano, precise. In th,s way, 

with an equal volume or pr e mannpr an d the digests 

coIi host s.K.ed in « e o,d.nc. '* £ u £ccHI inse „ siM ° M »"^ ance wi ,„ San ,e, e ! 

„. «,ox, chain — ' Jai -" ' „ hkJ , „„ ^ 

cotton =1 P'*e. »« Sn °™ 9 ' ha ' . .„ d , iif ,. ( . n , cDNA 

partial basa sequence «r,c» c.rr.s.o 
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-HGr. i: was xrtrer ; e^r; 
case sec-er.ces ci res3 
cver'apced. 



:r.at tre amir.o a:;- 
:*o c;cres in s^cn a way :na: t.£ 



-* ~unz ,sas averse up by scrr.blr.-.r.g r.9 
^cr carts cf tre;r case sequences -vera 



EXAMPLE 2: 



25 



35 



40 



- :) p re? ar 3 tion of hHOF Exsressicr. Piasnic 

" "p- 3 shows the scheme used for ^ Preparation cf ^'Sd^pring Harbor Labcra- 

EES**"" — e „„me In . eon.en.i.na, — «J 

-s? *5» s&stxssz — • - - - 

Bam HI cleavage site, as sho»n hi Fig. 3. eon ,ent,onai manner. From Ihe resukirg 

^Mm^P^^^^I^;,,, *. conven.ional me.hod «■ 

SSSLS^A-rKS SSL en,™ in a «— 

aecordTg to M.ni»« « a.— e.Md descr»e d n Mo = .„ , conve „ tic r.al manner to form 

JS. „S«. Tne ON* ^'^^^."rS-en, ~ «~ - P^ohloro.orr, 

ssx ss^ssr^ - "isr. ^ , *~ « ™. ™ 

P On .he Cher hand. 0.05 ug of e>P..«»» vector pKCB » « come „, ;0 „ al manner exacted 

wsasssss =-:„_.,„ . . . 

obtained, in wr.ich wo hHGr genes n excre ssicn vector pKCR. 

between the promoter and ^^^s £oL in Fig. 4. 
The structure cf the plasmid pKCRHGF i 

■ , r=n S'r*in Expressing Stably After Passages 

MP, Precaraticn of Ceil S^ain ^^ji — , hrr -.- r „ 

- — , • "Modular Ccnina-, Cdd Soring Harcor Laborer,, 

5 Ac „ 3rding , 0 Maoiatis et a. • method described ^*°»~J mQP c0 NA fragments had been 
36-95 H 982) 9 piasn*, pKCRHGF-2 prepared , ) ^ ^ ^ ^ ^ (1931) , was recovered 
irserted into the Bam HI cleavage s:te of ,KCR ■ 
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20 



25 



■ _h -m,;^ ^ -c^r a '^-9 arr.CLrt ^ axcressicr clasrrlc Dru. 
*rcm the recorro;rart = . cc_i a.,. ^...^ - ^ * ^ (1 a 3 ^\ 3 rc casrr^d pA3-C2S-l DNA 

On the otrer hancfpiasmid pSV2rec <j Apcl. ^ .. - ; ; crmants , v5re recovered 

■j Mc;ec SicL, 153, 601 (1382)), each ccd.nc icr a manor or ,6.^ ; r- _ Cf , 2rce w!:h th8 

■ • ' = s ^ rs staining the rescective p.asmd arc c^.ea, .. — 

from reccmcinart ^ . ^ ^-i<^ l ^ 

aforementioned Maniatis et al . method. . _ ; . ar -rrarc9 .vi:n Ausubel et al . 

method described in Current , 

0.05-. discern hydrcsenpncsph,.. ' «0»eW»» ^ f'^L-DZe-t p, aS ~.c DNA «™ 



Vortex mixer ... _ - . 
minutes while mixing by Vortex mixer each 10 d the csils wers a „ owe d to 

This DNA solution was added to the ^^^^ 10% FCS was added to 

stand at room temperature for 30 mmutes. Tnen. 9 ml of ERDF 9 

the dish followed by culturing in the presence of 5 A CO 37 L 5 ml of ! xTB S + + solution (25 

The media was removed from the dishand the ceHs «e ^ ned mM disodium hydroge n- 

mM Tris-HCI, P H 7.5. 140 mM sodium ohlor.de 5 mM P ot ^ sl ^ c ™ '\ ■ , he 1xTBS+ + 

phQsph ate, 0.03 mM .calcium chlonde aOS ^ ^ ^'^ed" the JL The cells were 



40 



phosphate, 0.03 mM calc.um cn.onu*. — ' 3 , added t0 the cells. The cells were 

sr. ss rr-: ; ^ — * ■ - - 

-mt^r^^^ 

G,BC0) was added t0 

each dish to 200 ug/ml and ^^^^^Bd and distributed in wells of a 24-well culture 
Ten days later, surv.v.ng G41B-res st s ° + FCSi followed by further cultur,ng for 
plate, each well of 3.1 cm* containing 1 ml of ERDF medium 

approximately 7 days. cui{ure was continued for further 72 

The medium was replaced by FCS-free ^ ^ d concentrate d to 50 ul by Centncon 

hours. Then, 2 ml of the medium was ™™*<™'™"^ on sDS-polyacrylamide gel. 
(Miltlpore). About 15 al of the sample was suojected K^^f*™^ £ ^ m the expression of 

SSM Sirm^d describe in ^J^^S — cf hHGF protein 
Further, the cells-cbtair.ed were isolated I from was determined in B-1, B-27 

was oerformed by enzyme immunoassay. Tne amount ot hHGF expr^ss-a 
and B-102Te,.s, which produced a significant^ lare amount of crctein. 

! ^3:P I e^oJC^^ 

P— of the express. ^ = , ^S?^ 
• rS«cmb,r E "J ^iSW ,s C ec,e piasm.d and pitied, in accordance 
with the aforementioned Maniatis et al . ™tncd. rf thoss ce ; ls S -1. B-27 and B-102 

The resdting two p^sm^ were used to ^ ^- ^ a ^ amcunt cf hHGF stably after 

which was isolated in =xamp,e 2 (II) ana -an 
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,._„-;:-> r "Curre' 1 ; ?re"cc>s in Mc-.ecular d.ciccy 
usages, ;r ac==rjdi.u« — — — — J.^'"^ q • ^ a - a, '1337;. 



cassages. ir accordance with Ajsv.be! et a, ~e:hc . 

Greene Publishing Asscciates and -^y^ 5 ^"' ; „ DF re=;un =srtainirg 10 % FCS 



First, ti-.e rHGF-expressirg ceiis -vers cuuurec :c s-^-' ; ., 8 =isn anG tr ere was adced 
* a ?*r: dish cf 9 err. in ciarr.etar. The medium ■„■„ nan ■ ^ ^ 2 ;!!) 

drccwise the SNA scWcn. wrier, had prevrouay ceen „. .n - ^"'A^ ..„ d 

except that lC = r =<- p ^ r " 2 ^ aa '7 c uNA ^ J,.;:. •„ pa . r . - ier 3 nd the ce^s .-.ere aiic.ved to 
This CNA semtten was acdec to tne ^;--;^ 0F '; sd ^ :cnt2!rirg 10% FC S .as adced to 
3t r^pr- '=mcerature 'or 30 minuses. i..en, ~ .... - 
s.ard a .cm f 5% CQ a{ 37 C fcr 4 to o r.curs. 

the disn fo.lc«eC oy ~u,t..» 9 ' r ' ce:;s wer9 was ;- ed „itn 5 mi of 1xT3S+ + solution. 

3 The m edi U n W as rer,cved ,™ ; e «* ^ + + sciutiC n containing 20% glycerol was added to 

- ^ aHoTto .and 

'5 at 37* C. . ... Hi<;h and r^ e C e!!s were washed with 5 ml cf 

After 43 hours cuiture. the medium was removed cm j d, h and ^e me mixtuf9 

1x TBS+ ♦ solution. Then. 2 m. of trypsin-EDTAsc. ^ ^^J lution wa3 th9n re moved 
was allowed to stand at room l ra So 10% FCS was added to the dish 
from the dish. After 5 minutes, 10 ml of alp ha-ME ^ ^ ° were dividsd into 10 portions 

20 t0 strip off the ce„s. The cuhurac I cells c on, > acid (S ,gma) and xanthine 

jjr-: - - " - - 250 ^ and the ce!ls wer9 u 

late, surviving mycopheno.ic acid-resistant eel, were isolated, d di« in^ f a 
25 24-well culture plate, each well of 3.1 cm* containing 1 ml of ERDF med,u 

further culturing fcr approximately 7 days wag contjnued fQf m 72 

The medium was replaced by FCS-free tHur mea.u concontrated to 50 ui by Centncon 

hours. Then, 2 m, of the medium was ^*J™J^™^^ S ^W^* ^ 
(Miilipore). About 15 ui of the sample was >*^»^^Q™*to4 * confirm * 9 e * preSSi ° n ° f 
w These samples were analyzed by conventonal Western tottm^ me. measur ^ ^ 

Srroo^a eTr^esSK ^3%: 13,150 - results are shown 

M =t" h ^^™ -fold that of single transforms B,02 ce, 



EXAMPLE 4: 



40 



45 



50 



FCS The supernalant (500 ml) «s adsorbed on . ~» ^ ^ p bu „. f (D „ 7 . 5) „i,h 

mately 0.7 M sodium chlor.de. sns-colvacrviamide gel electrophoresis yielding a broad band 

This hHGF fraction was ana.yzed oy SDS ■ po'/acr/ ^'^ J Q . her hand a 

with molecular we,ghts of about 76,000 tc .92,000 unde ™w« J, ^ond ,o ^ 
broad band of about 60,000 to 65,000 ^/^.^^Xi,, weight of about 32,000 
corresponded to H chain ^^f^^^^ multiplicity and broadness may 
to 35,000, which corresponded to L chain ot nMur p 
arise from heterogeneity of glycosylated sugar cha-ns : or, nHo. ,ro^n. 

The buffer of the purified hHGF prote.n so-ufo «, juos ^ed a , jreus Y3 prote ase 

bicarbonate solution. This sc.ution was mixed w „ 1,50 c lume J^^-^-r^^ SUDjacted 
(Miles Laboratory) and incubated at 37 C overn.g Uo y ; ed a p.o m x ^ ^ w ,., e 

io reverse phase high pressure liquid enrcmategrap , , s g CB^ unr. 

increasing acetcn,tr,le concentration ,r u m 0 b ^ ; - fl add analysis to reveal that the peak 

ew ~^ r^:^ as snewn in Table belcw. 
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Acid Ccrrccsi'icr 



Ascartic acid, Ascaragir.e 


1.22 ! 


Threonine 


0.53 




2.03 


Iscleucine 


0.39 


Lysine 


0.32 


histicine 


0.65 


Arginine 


3,11 



25 



node HX-100) A peak was found at mass 1321 indicating that the peptide had a molecular we.gnt or 1320 
from the 32nd amind acid glutamine in the amino acid sequence shown m Fig. 1. 



Claims 

1. Hepatic parenchymal call growth factor represented by the following amino acid sequence: 
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t 








" 


3 'J, 


e u 




Ala 


Leu 






Gin 


His 


"V a* 


eu 


1j- e u 




^ e u 






T a 1 1 
— c ■»* 


rro 


He 


Ala 




pro 






Glu 




Gin 




LiV 5 




A 


\ _ ^ 


Thr 




ni s 






Lvs 


Lys 


Ser 


Ala 


Lys 


Thr 


Thr 


Leu 






j» * — 


Asd 


Fro 


Ala 


Leu 


Lys 


He 


Lys 


lr.r 




T vc 


VaL 




Thr 


Ala 


As? 


Gin 


Cys 


Ala 


Asa 


- o 


Cvs 


Thr 


Arg 


Asn 


.LYS 


Gly 


Leu 


rro 


rne 




Cys 


Lys 


Ala 


Phe - 


Val 


Phe 


Asp 


Lys 






Lys 


Gin 


Cys 


Leu 


Trp 


Phe 


Pro 


rne 


Asn 




Met 


Ser 


Ser 


Gly 


Val 


Lys 


Lys 


Glu 


Phe 






Glu 


Phe 


Asp 


Leu 


Tyr 


Glu 


Asn 


Lys 


Asp 


iyr 


He 


Ar£ 


Asn 


Cys 


He 


He 


Gly 


Lys 


(jriy 






Tyr 


Lys 


Gly 


Thr 


Val 


Ser 


lie 


x nr 


Lys 


Ser 


Gly 


He 


Lys 


Cys 


Gin 


rro 


Tro 

i rp 


OCX 


Ser 


Met 


He 


Pro 


Kis 


Glu 


His 


ber 


r r*s 


T,pn 


Pro 


Ser 


Ser 


Tyr 


Arg 


Gly 


Lys 


A en 


Leu 


Gin 


Glu 


Asa 


Tyr 


Cys 


Arg 


Asn 


Pro 


Arg 


Gly 


Glu 


Glu 


Gly 


Gly 


Pro 


Trp 


Cys 


Phe 


Thr 


Ser 


Asa 


Pro 


Glu 


Val 


Arg 


Tyr 


Glu 


Val 


Cys 


Asp 


He 


Pro 


Gin 


Cys 


Ser 


Glu 


Val 


Glu 
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T 3 " 


ihr 


Cys 

As - 


Asr. 
His 


Tr.r 








* 









1- • - 
... 




Tr? 




— - 










His 


o 


His 


~ys 




L e u 


Pre 




-"**■* Z) 




Q 


Pro 


As? 


Lys 


^ "J 


Phe 


r*-5p 


Asp 


Asr* 


1 v* r 






A 


Asr. 


Pro 


As? 


Gly 


Gin 


pre 


* * *• o 


Pro 


1 r rj 


1 5 


Cys 


Tyr 


Thr 


Leu 


As? 


Pro 


Jrl 1 3 


Thr 


Arg 


Tr o 




Glu 




Cys 


Ala 


Tyr 


Lys 


Thr 


Cys 


Ala 


Asp 




A sr. 


Thr 


Met 


Asr. 


Asp 


Thr 


As? 


Val 


Pro 


Leu 


20 


Glu 


Thr 


Thr 


Glu 


Cys 


lie 


Gin 


Gly 


Gin 


Gly 




I! a 


Gly 


Tyr 


Arg 


Gly 


Thr 


Val 


Asa 


Thr 


He 


25 


Trp 


Asn 


Gly 


He 


Pro 


Cys 


Gin 


Arg 


Trp 


Asp 




Ser 


Gin 


Tyr 


Pro 


His 


Glu 


His 


Asp 


Met 


Thr 


30 


Pro 


Glu 


Asn 


Phe 


Lys 


Cys 


Lys 


Asp 


Leu 


Arg 




Glu 


Asn 


Tyr 


Cys 


Arg 


Asn 


Pro 


Asp 


Gly 


Ser 




Glu 


Ser 


Pro 


Trp 


Cys 


Phe 


Thr 


Thr 


Asp 


Pro 


35 


Asn 


He 


Arg 


Val 


Gly 


Tyr 


Cys 


Ser 


Gin 


He 




Pro 


Asn 


Cys 


Asp 


Met 


Ser 


His 


Gly 


Gin 


Asp 


40 


Cys 


Tyr 


Arg 


Gly 


Asn 


Gly 


Lys 


Asn 


Tyr 


Ms'- 




Gly 


Asn 


Leu 


Ser 


Gin 


Thr 


i.T 
- -* o 


Ser 


Gly 


Leu 


45 


Thr 


Cys 


Ser 


Met 


Trp 


Asp 


Lys 


Asn 




Glu 


Asp 


Leu 


His 


Arg 


His 


lie 


Phe 


Trp 


pi,, 


Prn 




As? 


Ala 


Ser 


Lys 


Leu 


Asn 


Glu 


Asn 


Tyr 




50 




Asn 


Pro 


As? 


Asp 


Asp 


Ala 


His 


Gly 


Pro 




Tr? 


Cys 


fT 


Thr 


Gly 


A c" 


Pro 


Leu 






55 


Trp 


As? 


Tyr 


Cys 


Pro 


He 


Ser 


A -ST 
* * * o 


Cys 


Glu 
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A 5 z 






" , 






Val 


Asr. 


Leu 


5 


Asp 


His 




Val 


He 


^ z r 




.-..u 


Lys 






Lys 


; r. 


leu 


Arg 


Val 


Va.1 


Asr. 


'-' •: 




? :z 




7'. - 


A: 3 




Asr. 


La 


~ * y 


Trp 


Me: 


Val 


5e:- 


'3 


Leu 


Arg 


Tyr 


Arg 


Asr. 


Lys 


His 


He 


Cys 






Gly 


Ser 


Leu 


lie 


Lys 


Glu 


Ser 


Tr? 


Val 


Leu 


'5 


Thr 


Ala 


Arg 


C-lr. 


Cys 


Phe 


Pro 


Ser 


Arg 


As? 




Leu 


Lys 


Asp 


Tyr 


Glu 


Ala 


Tr? 


Leu 


Gly 


He 




His 


Asp 


Val 


Kis 


Gly 


Arg 


Gly 


As? 


Glu 


Lys 


20 


Cys 


Lys 


Gin 


Val 


Leu 


Asr. 


Val 


Ser 


Gin 


Leu 




Vai 


Tyr 


Giy 


Pro 


Glu 


Giy 


Ser 


As? 


Leu 


Val 


25 


Leu 


Met 


Lys 


Leu 


Ala 


Arg 


Pro 


Ala 


Val 


Leu 




Asp 


Asp 


Phe 


Val 


Ser" 


Thr 


He 


Asp 


Leu 


Pro 


20 


Asn 


Tyr 


Gly 


Cys 


Thr 


lie 


Pro 


Glu 


Lys 


Thr 




Ser 


Cys 


Sen- 


Vai 


Tyr 


Gly 


Tr? 


Giy 


Tyr 


Thr 


35 


Gly 


Leu 


ile 


Asn 


Tyr 


Asp 


Gly 


Leu 


Leu 


Arg 




Val 


Ala 


His 


Leu 


Tyr 


lie 


Met 


Gly 


Asn 


Glu 




Lys 


Cys 


Ser 


Gin 


His 


His 


Arg 


Gly 


Lys 


Val 


40 


Thr 


Leu 


Asn 


Glu 


Ser 


Glu 


He 


Cys 


Aia 


Gly 




Ala 


Glu 


Lys 


He 


Gly 


Ser 


Gly 


Pro 


Cys 


Glu 


45 


Gly 


Asp 


Tyr 


Giy 


Giy 


Pro 


Leu 


Val 


Cys 


Glu 




Gir. 


His 


Lys 


Met 


Arg 


Met 


Val 


Leu 


Gly 


Vai 


50 


lie 


Val 


Pro 


Giy 


Arg 


Gly 


Cys 


Aia 


He 


Pro 


Asn 


Arg 


Pro 


Gly 


He 


Phe 


Val 


Arg 


Val 


Ala 




Tyr 


Tyr _ 


Ala 


Lys 


r 

-'? 


He 


His 


Lys 


He 


lie 


55 


Leu 


Thr 


Tyr 


Lys 


Vai 


Pro 


G!.i 


Ser 
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2. Hepatic parer.cr.yr 


ai ceil 




•actcr -= 


□ resented 


by tre 












; 'cn re 3Ctr cj!Otanr;c 




"hs ast 


ser.re r 




arc 3 C2 


ir-3C ir 


::a:~ t : 










G.n 


" ** 5 


Lys 


- s 










His 




g:-j 


Phe 




Lys 


Ser 


Ala 


T 

.Lys 










He 


Lys 


He 


Asp 


Pro 


Ala 


Leu 


Lys 


x.e 


L^v i 


1 5 


Thr 


Lys 


Lys 


Val 


Asn 


Thr 


Ala 


Asp 


Gin 


^ys 




Ala 


Asn 


* " 5 


Cys 


Thr 


A 


Asa 


T ..^ 


Giy 


Leu 




Pro 


Phe 


Thr 


Cys 


Lys 


Ala 


Phe 


Val 


Phe 


Asp 


20 


Lys 


Ala 


Arg 


Lys 


Gin 


Cys 


Leu 


Tr? 


Phe 


Pro 




Phe 


Asn 


Ser 


Met 


Ser 


Ser 


Gly 


Val 


Lys 


Lys 


25 


Glu 


Phe 


Gly 


His 


Glu 


Phe 


Asp 


Leu 


Tyr 


Glu 




Asn 


Lys 


Asp 


Tyr 


He 


Arg 


Asa 


Cys 


lie 


He 


30 


Gly 


Lys 


Gly 


Arg 


Ser 


Tyr 


Lys 


Gly 


Thr 


Val 




Ser 


He 


Thr 


Lys 


Ser 


Gly 


He 


Lys 


Cys 


O 1 ~ 

L-ia 


35 


Pro 


Trp 


Ser 


Ser 


Met 


lie 


Pro 


His 


Glu 


His 




Ser 


Phe 


Leu 


Pro 


Ser 


Ser 




Arg 


Gly 


Lys 


40 


Asp 


Leu 


Gin 


Glu 


Asn 


Tyr 


Cys 


Arg 


Asa 


Jrro 




Arg 


Gly 


Glu 


Glu 


Gly 


Giy 


Pro 


irp 


Lys 


pu 




Thr 


Ser 


Asn 


Pro 


Glu 


Val 


Arg 


iyr 


LriU 


v ai 


45 


Cys 


Asp 


He 


Pro 


Gin 


Cys 


Ser 


Giu 


Val 


Glu 




Cys 


Met 


Thr 


Cys 


Asn 


Gly 


Glu 


Ser 


Tyr 


A r a 

— o 


50 


Gly 


Leu 


Met 


As? 


His- 


Thr 


Glu 


Ser 


Gly 


i^ys 




lie 


Cys 


Gin 


A re 
* " o 


Trp 


As? 


His 


Gin 




Pro 



■3 3xt9 r 
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His 


\ _ 

— 3 


His 


Lys 


Pl-.e 




rr: 


_-.u 


Arg 


- V" 




Pro 


As; 


Lys 


r- ' 


Phe 


As? 


Asp 


Asn 


— ., _ 


lys 


3 


Arg 


A sr. 






G'-y 


Glr. 


-~ 


~.rg 


— _„ 


— ■ 




Cys 






Leu 


Asp 




His 




Arg 


-r.-- 


:D 


G'.u 


i y r 


Cys 


Ala 




Lys 


Thr 


Cys 


Ala 


Asp 




A sr. 


Thr 


Met 


Asn 


Asp 


Thr 


Asp 


Val 


Pro 


Leu 


'5 


Gl'JL 


Thr 


Thr 


Glu 


Cys 


Ile 


Gin 


Gly 


Gin 


Gly 




He 


C-'-y 


Tyr 


Arg 


Gly 


Thr 


Val 


Asn 


Thr 


He 


20 


Trp 


A sr. 


Gly 


He 


Pro 


Cys 


Gin 


Arg 


Tr? 


Asp 


Ser 


Glr. 


Tyr 


Pro 


His 


Glu 


His 


Asp 


Met 


Thr 




Pro 


Glu 


Asn 


Phe 


Lys 


Cys 


Lys 


Asp 


Leu 


Arg 


25 


Glu 


Asn 


Tyr 


Cys 


Arg 


Asn 


Pro 


Asp 


Gly 


Ser 




GIu 


Ser 


Pro 


Trp 


Cys 


Phe 


Thr 


Thr 


Asp 


Pro 


30 


Asn 


He 


Arg 


Val 


Gly. 


Tyr 


Cys 


Ser 


Gin 


He 




Fro 


Asn 


Cys 


Asp 


Met 


Ser 


His 


Gly 


Gin 


As? 


35 


Cys 


Tyr 


Arg 


Gly 


Asn 


Gly 


Lys 


Asn 


Tyr 


Met 




Gly 


Asn 


Leu 


Ser 


Gin 


Thr 


Arg 


Ser 


Gly 


Leu 


40 


Thr 


Cys 


Ser 


Met 


Tr? 


Asp 


Lys 


Asn 


Met 


Glu 




Asp 


Leu 


His 


Arg 


His 


He 


Phe 


Tr? 


Glu 


Pro 


■35 


Asp 


Ala 


Ser 


Lys 


Leu 


Asn 


Glu 


Asn 


Tyr 


Cys 


Arg 


Asn 


Pro 


Asp 


Asp 


Asp 


Ala 


His 


Gly 


Pro 




Trp 


Cys 


Tyr 


Thr 


Gly 


Asn 


Pro 


Leu 


lie 


Pro 


50 


Trp 


Asp 


Tyr 


Cys 


Pro 


He 


Ser 


Arg 


Cys 


Glu 




Gly 


Asp 


Thr 


Thr 


?:o 


Thr 


He 


Val 


Asn 


Leu 


55 


.Asp 


His 


Pro 


Val 


He 


Ser 


Cys 


Ala 


Lys 


Thr 
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— V 5 




e u 




V 2.1 


'/ ^ 






3 






* 


t^u - 




,3 








" " 3 * 










•> , 




y s 


s 






c •- 




Ser 


■ ^ 


l . ^ 




Giu 


Ser 


j. r n 


V - i 


i_ 3 u 




Ala 




Glr. 


Cys 


? ri a 


Pro 


Ser 








Lys 


As? 




Lr*U 


A 1 ^ 


* r o 




Gly 


He 


His 


Asp 


Val 


His 


Gly 


A ** — 


Gly 


Asp 


Glu 




Cys 


Lys 


Gin 


Val 


Leu 


Asn 


Val 


Ser 


Gin 


Leu 


Val 


Tyr 


Gly 


Pro 


Glu 


Gly 


Ser 


Asp 


Leu 


Val 


Leu 


Met 


Lys 


Leu 


Ala 


Arg 


Pro 


Ala 


Val 


Leu 


Asp 


Asd 


Phe 


Val 


Ser 


rp. t 

Inr 


He 


Asp 


Leu 


Pro 


Asn 


Tyr 


Gly 


Cys 


Thr 


II e 


Pro 


Glu 


Lys 


i 1*1 


Ser 


Cys 


Ser 


Val 


y . 


Gly 


xrp 


Gly 


m , 


i nr 


Gly 


Leu 


lie 


Asn 


Tyr 


Asp 


Gly 


Leu 


Leu 


* o 


Val 


Ala 


His 


Leu 


Tyr 


He 


Met 


Gly 


Asn 


Glu 


Lys 


Cys 


Ser 


Gin 


His 


His 


Arg 


Gly 


Lys 


Val 


Thr 


Leu 


Asn 


Glu 


Ser 


Glu 


He 


Cys 


Ala 


Gly 


Ala 


Glu 


Lys 


lie 


Gly 


Ser 


Gly 


Pro 


Cys 


Glu 


Gly 


Asp 


Tyr 




Gly 


Pre 


Leu 


Val 


Cys 


Glu 








Met 




Met 


Val 


Leu 


Gly 


Val 


II ° 


Val 


Pro 


Gly 




Gly 


Cys 


Ala 


lie 


Pro 




Arg 


Pro 


Gly 


He 


Phe 


Val 


A r ~ 
* ** O 


Val ' 


Ala 


Tyr 


Tyr 


Ala 


Lys 


Trp 


lie 


U1I5 


juy s 


He 


He 


Leu 


Thr 


iyr 


Lys 


Val 


Pro 


G!n 


Ser 
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. r „^ m ,j factor recresertec cy -he .ac*.. , -r. 

; r:r r, ire 32rd c.-'.annir.e .n* ^r.r.o 



20 



25 



30 



35 



40 



45 



r. 1 ., i- v -3 J -- yi 



He Lys Ha As? rr0 
Thr Lys Lys Val Asr. 



Ala 



^he Thr Cys Lys 





: 3 




Thr ' 
Lys 


>. * * » 


Lys 


Asp 


Gin 


Cys 


Lys 


Gly 


Leu 


Val 


Phe 


As? 


Trp 


P n p 
,l *» 


pro 


Val 


Lys 


Lys 


Leu 


Tyr 


Glu 




He 


He 


Gly 


Thr 


Val 


Lys 


Cys 


Gin 


His 


Glu 


His 


Arg 


Gly 


Lys 


; Arg 


Asr. 


Pro 



50 



Pro Trp Ser Ser Met He 



Ars Gly Glu Glu Gly Gly P™ Trp Cys Phe 

T , r S.r Asr, Pro Glu Val . Ar 5 . Tyr Glu V.1 

Cy5 MO H, Pro Gin Cys fcr Clu V a l Glu 

Cys Met Thr Cys As, Gly Glu Ser Tyr Arg 

Gly Leu Met As? his Tnr O.a — 

I l3 C ys Gin Arg Trp Asp His Gin Thr Pro 
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— ' 3 






\j * ^ 
















T^ '- ^ 


Asp 


As" 


As, 




Z. 

-'J 5 




?:: 


Asp 
































x~ >• 






' i ■ *"\ 


5 


A - — 
^" o 


A > 

r. a * - 


-3 — 


Asp 


G.n 












Cys 


J. J A 










His 








10 


Glu 


Tyr 


Cys 


Ala 


m , , _ 

1 VI 


Lys 


Thr 


Cys 


Ala 


As? 




Asn 


Thr 


Mat 


Asa 


As- 


Thr 


Asp 


Val 


Pro 


Leu 


15 


Giu 


Thr 


Thr 


Glu 


Cys 




Gin 


Gly 


Gin 


Gly 


He 
Tr? 


Gly 
Asn 


Tyr 
Gly 


Arg 
He 


Gly 
Pro 


Thr 
Cys 


Val 
Gin 


Asn 
Arg" 


1 i u 


He 
As? 


20 


Ser 


Gin 


Tyr 


Pro 


His 


Glu 


Plis 


Asp 


Met 


Thr 




Pro 


Glu 


Asn 


Phe 


Lys 


Cys 


Lys 


Asp 


Leu 


Arg 


25 


Glu 


Asn 


Tyr 


Cys 


Arg 


Asn 


Pro 


Asp 


Gly 


Ser 



30 



40 



45 



SO 



55 Lys 



Lvs Gin Leu Arg Val 



Phe 


Thr 


Thr 


As? 


Pro 


Tyr 


Cys 


Ser 


Gin 


He 


Ser 


His 


Gly 


Gin 


Asp 


Gly 


Lys 


Asn 


Tyr 


Met 


Thr 


Arg 


Ser 


Gly 


Leu 


As? 


Lys 


Asn 


Met 


Glu 


He 


Phe 


Trp 


Glu 


Pro 


Asn 


Glu 


Asn 


Tyr 


Cys 


Asp 


Ala 


His 


Gly 


Pro 


Asn 


Pro 


Leu 


He 


Pro 


lie 


Ser 


Arg 


Cys 


Glu 


Thr 


He 


Val 


Asr. 


Leu 


Ser 


Cys 


Ala 


Lys 


Thr 


Val 


As: 


: Gl> 


He 


Pro 
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G * y 






7 • s 


Lys 


; vJ L U 


v. ^ ^ 








0 


i n. 


Ah 




GIr. 


^ V 3 






Ser 


A 


Asp 




i 




-so 


Tyr 


Glu 


Ala 


Tr? 


Leu 


Gly 


He 




Hi 3 




Val 


ni 3 


Gly 




Gly 


r^ap 


i U 


Lys 


' 5 


Cys 


Lys 


PI n 


Val 

Yd* 


Leu 


Asa 


Val 


Ser 


Gin 


Leu 




Val 


Tyr 


Lriy 


Pro 


Glu 


Gly 


Ser 


Asp 


Leu 


Val 


20 


T 

U 2U 


iVic - 




Leu 


Ala 


Arg 


Pro 


Ala 


Val 


Leu 




Asp 


Asp 


rne 


Y G. i 


Ser : 


Thr 


lie 


Asp 


Leu 


Pro 


25 


Asn 


lyr 


P 1 Tf 

Lriy 




Thr 


lie 


Pro 


Glu 


Lys 


Thr 




Ser 




uci 


Val 


Tyr 


Gly 


Tr? 


Gly 


Tyr 


Thr 


30 


Lay 


T oil 


He 


Asn 


Tyr 


Asp 


Gly 


Leu 


Leu 


Arg 




t r _ i 

V ai 


A. 1 o 

Aia 




Leu 


Tyr 


He 


Met 


Gly 


Asr. 


Glu 


35 


T 


Cys 


Ser 


Gin 


His 


His 


Arg 


Gly 


Lys 


Val 




Thr 


Leu 


Asn 


Glu 


Ser 


Glu 


He 


Cys 


Ala 


Gly 




Ala 


Glu 


Lys 


He 


Gly 


Ser 


Gly 


Pro 


Cys 


Glu 


40 


Gly 


Asp 


Tyr 


Gly 


Gly 


Pro 


Leu 


Val 


Cys 


Glu 




Gin 




Lys 


Met 


A r cr 


Met 


Val 


Leu 


Gly 


Val 




He 


Val 


Pro 


Gly 


Arg 


Gly 


Cys 


Ala 


He 


Pro 




Asn 




Pro 


Gly 


He 


pu s 


Val 




Val 


Ala 


50 


Tyr 


Tyr 


Ala 


Lys 


Tr? 


He 


His 


Lys 


T! = 

i.* — 


lie 




Lei 


i 'in: 


• iy 


- Lys 


Va! 


Pro 


G!r 


. Ser 







. ., . b <ar .- r r3Cfas9n t9d by the following amino acid sequence, wherein X 
4. Hepatic parenchymal cell growth ,ac.a r.pr-se. / 
denotes pyrogiutamic acid: 



21 
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X 




L "3 


- ~ * o 








p 


ni s 


\s . - 


~~ he 


Lys 


Lys 


ber 


- i a 








Leu 


He 




7 ^ p 


*, „ 


>r* ro 




' ^ ' j. 






t.v- 


Thr 


ijV5 


Lys 


\ 2.1 




rr' n „ 


Ala 


* - — 


Gla 


Cys 


Ala 


Asa 


Arg 


P TfC 

oys 






Asn 


Lys 


Gly 


Leu 


Pro 


Phe 


Thr 


Cys 


Li/ s 


Ala 


phe 


Val 


"h h p 


Asp 


Lys 


Ala 


Arg 


Lys 


Gla 


Cys 


J_j eu 




Phe 


Pro 


Phe 


Asa 


Ser 


Met 


Ser 


ber 


P-1 - - 


V 3 1 
y clx 


Lys 


Lys 


Glu 


Phe 


Gly 


His 


Glu 


Pne 


Asp 


T p 1 1 
Leu 


Tyr 


Glu 


Asn 


Lys 


Asp 


Tyr 


He 


A. „ — . 

Arg 






He 


He 


Gly 


Lys 


Gly 


Arg 


Ser 


Tyr 


L>s 




Thr 


Val 


Ser 


He 


Thr 


Lys 


Ser 


Gly 


He 


Lys 


PVQ 

uys 


Gin 


Pro 


Trp 


Ser 


Ser 


Met 


He 


Pro 


XT ■ - 
Ilia 


m n 


His 


Ser 


Phe 


Leu 


Pro 


Ser 


Ser 


iyr 


A. t* rr 

Arg 


CrlV 


Lvs 


Asp 


Leu 


Gin 


Glu 


Asa 


Tyr 


uys 




Asn 


Pro 


Arg 


Gly 


Glu 


Glu 


Gly 


Gly 


Prn 
IT I U 


Tl'D 


Cys 


Phe 


Thr 


Ser 


Asa 


Pro 


Glu 


V 2L1 


A rff 


Tvr 


Glu 


Val 


Cys 


Asp 


He 


Pro 


Gin 


oys 




Glu 


Val 


Glu 


Cys 


Met 


Thr 


Cys 


Ash 


Giy 




Ser 


Tyr 


Arg 


Gly 


Leu 


Met 


Asp 


His 


Thr 


Glu 


Ser 


Gly 


Lys 


He 


Cys 


Gla 


Arg 


Trp 


Asp 


.Mis 


Gia 


Thr 


Pro 


His 


Arg 


Kis 


Lys 


Phe 


Leu 


Pro 


Glu 


Arg 


Tyr 



22 
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-.5 0 






— ^ ^ 




"" 3? 






^ y 5 


















* 5 






5 


* 3 


As" 




Asp 


G'.y 


o-.r. 


- - w 














Thr 


■ 3 u 


Asp 


^ ~z 


jn i s 


■* ** * 


■ - - 3 








Tyr 


















ro 


Glu 


* » T- 

L V 1 


Cys 


Ala 






Thr 


Cys 








Asn 




Met 


Asn 


As? 




A 


Val 


Pro 


Leu 




Glu 


Thr 


Thr 


Glu 


Cys 


lis 


Gin 


Gly 


Gin 


Gly 


is 


He 


Gly 


Tyr 


Arg 


Gly 


" 


Val 


Asn 


Thr 


He 




Tr? 


Asn 


Gly 


lie 


Pro 


Cys 


Gin 


Arg 


Trp 


Asp 


20 


Ser 


Gin 


Tyr 


Pro 


His 


Glu 


His 


Asp 


Met 


Thr 




Pro 


Glu 


A.sn. 


Phe 


Lys 


Cys 


Lys 


Asp 


Leu 




25 


Glu 


Asn 


Tyr 


Cys 


Arg 


Asn 


Pro 


Asp 


Gly 


Ser 




Glu 


Ser 


Pro 


Trp 


Cys 


Phe 


Thr 


Thr 


Asp 


Pro 


30 


Asn 


lie 


Arg 


Val 


Gly 


rp,._ 


Cys 


Ser 


Gin 


He 




Pro 


Asn 


Cys 


Asp 


Met 


Ser 


His 


Gly 


Gin 


Asp 


35 


Cys 


Tyr 


Arg 


Gly 


A.sn 


Gly 


Lys 


Asn 


Tyr 


Met 




Gly 


Asn 


Leu 


Ser 


Gin 


Thr 


Arg 


Ser 


Gly 


Leu 




Thr 


Cys 


Ser 


Met 


Trp 


Asp 


Lys 


Asn 


Met 


Glu 


40 


Asa 


Leu 


His 


Arg 


His 


He 


Phe 


Trp 


Glu 


Jr ro 




Asp 


Ala 


Ser 


Lys 


Leu 


Asn 


Glu 


Asn 


Tyr 


uys 


45 


Arg 


Asn 


Pro 


Asp 


Asp 


Asp 


Ala 


His 


Gly 






Tr? 


Cys 


Tyr 


Thr 


Gly 


Asn 


Pro 


Leu 




Pro 


50 


Tr? 


Asp 


Tyr 


Cys 


Pro 


He 


Ser 


Arg 


Cys 


Glu 




Gly 


Asp 


m: 


Thr 


Pro 


' Thr 


Ils 


Val 


Asn 


Leu 


55 


Asp 


His 


Pro 


Val 


He 


Ser 


Cys 


Ala 


Ly s 


' 1 ' n r 
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25 



30 



35 



40 



45 



50 



As: 



Giy 
Thr 
Lsu 
Kis 



; ;e Lys Glu Se: 
Ala Arg Gin Cys ?he Fn 



Ser Leu ^ 

Asc 



* 3 

Lvs As? Tyr Glu Ala Tr? Leu Gly He 

u Lvs 



Asr, Vt! His Giy Arg Giy As? C 
Cys Lys Gin Val Leu Asn Val Ser 0!r. Leu 

Val Tyr Gly Pro Glu Giy Ser ~so 

Tp.i Ala Arcr Pro Ala Val Leu 

Leu Met Lys- Leu Ala — 0 

^ Asa Phe Val Ser Thr He Asp Leu Pro 

Asri Tyr Gly Cys Thr He Pro Glu Lys Thr 

Ser Cys Ser Val Tyr Gly Trp Gly Tyr Thr 

Tl Asn Tvr Aso Gly Leu Leu Arg 
Gly i^eu He ^sn ivi 

W Ala His Leu Tyr He M.t Giy As, Giu 

T „ Leu Asa Glu Ser Glu lie Cys Ala Gly 

c\-r s»- Gly ?i-o Cys Glu 
Ala Glu Lys He Gly S- 

n„ Leu Val Cys Glu 

Gly As? Tyr Gly Gly F-o 

, TV-t Met Val Leu Gly Val 

Gin H-is Lys iv.ec ~i 0 

He Val Pro Gly Arg Gly Cys Ala lie 

Asn Arg Pro Gly He Ph. Val Arg Val Ala 

Ala Lys Trp He Kis Lys He He 



55 



Tyr Tyr _ 
Leu Thr Tyr Lys 



Val Pro Glr. Ser 



2-t 
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. . _ a „ _. r „ fa ,-- ,, C reserwc ty tre anfcc acitf sequence 
5 A aer.e cccirg for rapatic par3,cr.yma, „8«l •«-- 

deiinec * c:airr. 1. „ . , r ,..„ fac , :r -eraser.^ by tre wine ac:0 secures 

6. a gere ccdirg <cr r-ecat:: carer.cnyrra, 8 r. 

; d3iir.se ;n cairn 2. ... < ac:cr recresertec by the arr.ir.o ac;c seq-.er.ca 

7 A gere cccirg icr repatic parencryrra; ,»l 

deiired in claim 1 ( f3Ctcr . wniC , ; s presented cy ;he f ci!=«,r S case 

8. The gene cccir.g :a ,.eca^ > 
sequence: 



20 



25 



35 



45 



50 



25 
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C i 3 


C - : ~r 


C3A 


w ^/ ^ 


Z - C- 






CTG 


r i c 










pi v ~" 


^ ."""^ .■'"1 

L * V 




5 


CTG 




'»/ ~i 






^ — /-^ 


^/ 










Lr U* -n. 


CAA 


\ /~\ 


A A A 


AGA 


- ^ A. 




AC A 


ATT 




10 


GAA 


TTC 


AAA 


AAA 


7P A 

1 L.i 


GCA 


AAG 


hL i 


ACC 


CTA 




ATC 


AAA 


ATA 


GAT 


CCA 


GCA 


CTG 


AAG 


ATA 


AAA 


IS 


ACC 


AAA 




GTG 




ACT 


GCA 


GAC 


CAA 


TGT 




GCT 


AAT • 


AGA 


TGT 


ACT 


AGG 


AAT 


AAA 


GGA 


CTT 


20 


CCA 


TTC 


ACT 


TGC 


AAG 


GCT 


TTT 


GTT 


ITT 


GAT 




AAA 


GCA 


AGA AAA 


CAA TGC 


CTC 


TGG 


TTC 


CCC 




TTC 


AAT 


AGC 


ATG 


TCA 


AGT 


GGA 


GTG 


AAA 


AAA 


25 


GAA 


TTT 


GGC 


CAT 


GAA 


TTT 


GAC 


CTC 


TAT 


GAA 




AAC 


AAA 


GAC 


TAC 


ATT 


AGA 


AAC 


TGC 


ATC 


ATT 


30 


GGT 


AAA 


GGA CGC 


ACG 


TAC 


AAG 


GGA ACA 


GTA 




TCT 


ATC 


ACT 


AAG 


AGT 


GGC 


ATC 


AAA 


TGT 


CAG 


35 


CCC 


TGG 


AGT 


TCC 


ATG 


ATA 


CCA 


CAC 


GAA. 


CAC 




AGC 


TTT 


TTG 


CCT 


TCG 


AGC 


TAT 


CGG 


GGT 


AAA 


40 


GAC 


CTA 


CAG 


GAA 


AAC 


TAC 


TGT 


CGA AAT 


CCT 




CGA 


GGG 


GAA 


GAA 


GGG 


GGA 


CCC 


TGG 


TGT 


TTC 


45 


ACA 


AGC 


AAT 


PP A 


GAG 


GTA 


CGC 


TAC 


GAA 


GTC 


TGT 


GAC 


ATT 


CCT 


CAG 


TGT 


TCA 


GAA 


GTT 


GAA 




TGC 


ATG 


ACC 


TGC 


AAT 


GGG 


GAG 


AGT 


TAT 


CGA 



5C 



25 
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20 



25 



30 



35 



40 



45 



50 



GAG TAG 
AAT ACT 
GAA AC A 
GAA GGC 
TGG AAT. 
TCT CAG 
CCT GAA 
GAA AAT 
GAA TCA 
AAC ATC 
CCA AAC 
TGT TAT 
GGC AAC 
AC A TGT 
GAC TTA 
GAT GCA 
CGA AAT 



TGC- GAT 
GGT GAT 



ATG 
ACT 
TAG 
GGA 
TAT 
AAT 
TAG 
CCG 
CGA 
TGT 
CGT 
TTA 
TCA 
CAT 
AGT 
CCA 



CTT 

GCA 

AAT 

GAA 

AGG 

ATT 

CCT 

TTC 

TGC 

TGG 

GTT 

GAT 

GGG 

TCC 

ATG 

CGT 

AAG 

GAT 



C 



l w O Lr 



ACA 



GAC 
TGC 

CCA 
CAG 
AAG 
CGA 
TGT 
GGC 
ATG 
AAT 
CAA 

1 Lru - 
CAT 
CTG 

GAT 
GGA 
CGT 



ACi 
ATC 
ACT 
TGT 
GAG 
TGC 
AAT 
TTT 
TAC 
TCA 
GGC 
ACA 
GAC 

A TP 

AAT 
GAT 



o ' 



CAA 
GTC 
CAG 
CAT 
AAG 
CCA 
ACC 
TGC 
CAT 
AAA 
AGA 
AAG 



TTC 



GAG 



cot 



GGT 
AAT 
CGT 
GAC 
GAC 
GAT 
ACT 
TCC 
GGA 
AAT 
TCT 
AAC 



CAA 
ACC 
TGG 
ATG 
CTA 



AAT CCA 



C i o 



GGG 
GAT 
CAA 
CAA 
TAT 
GGA 
ATG 
GAA 
TAC 
CGA 



GAC 
TTG 
GGA 

ATT 

GAT 

ACT 

CGA 

TCT 

CGA 

ATT 

GAT 

ATG 

CTA 

GAA 

CCA 



■it n. 



ACA 



A g: 



z: 





• 




CD A 

br U 






A ^ 






A C A 


."1 \ 






TTG 






10 


GGA 


TCA 


TTG ATA 






GCA 


CGA CAG 


;5 


TTG 


AAA. 


GAT TAT 




CAT 


GAT 


GTC CAC 


20 


TGC 


AAA 


CAG GTT 




GTA 


TAT 


GGC CCT 


25 


TTA 


ATG 


AAG CTT 




GAT 


GAT 


TTT GTT 




A AT 


TAT 


GGA TGC 


30 


AGT 


AGC 


AGT GTT 




GGA 


TTG 


ATC AAC 


35 


GTG 


GCA 


CAT CTC 




AAA 


TGC 


AGC CAG 


40 


ACT 


CTG 


AAT GAG 




GCT 


GAA AAG ATT 


45 


GGG 


GAT 


TAT GGT 




CAA 


CAT 


AAA ATG 




ATT 


GTT 


CCT GGT 


50 


AAT 
TAT 


CGT 
TAT 


CCT GGT 
GCA AAA 


55 


TTA 


AC A 


TAT AAG 




^.i^ j : : -''"C ^'GC GGA 

AAG GAG AGT TGG GTT CTT 
TGT TTC CCT TCT CGA C-AC 
GAA GCT TGG CTT GGA ATT 
GGA AGA GGA GAT GAG AAA 
CTC AAT GTT TCC CAG CTG 
GAA GGA TCA GAT CTG GTT 
GGC AGG CCT GCT GTC CTG 
AGT ACG ATT GAT TTA CCT 
ACA ATT CCT GAA AAG ACC 
TAT GGC TGG GGC TAC ACT 
TAT GAT GGC CTA TTA. CGA 
TAT ATA ATG GGA AAT G AC- 
CAT CAT CGA GGG AAG GTG 
TCT GAA ATA TGT GCT GGG 
GGA TCA GGA CCA TGT GAG 
GGC CCA CTT GTT TGT GAG 
AGA ATG GTT CTT GGT GTC 
CGT GGA TGT GCC ATT CCA 
ATT" TTT GTC CGA GTA GCA 
TGG ATA CAC AAA AIT ATT 
GTA CCA CAG TCA TAG 
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zc\r,q 'z 
rcirg fr 


r -92a::c 


Z 3 ' -2 T C 


-.yrr.ai C= 


" J ' - 

6 as: rjt 


factor, 
a r i r 5 ■ r. 


,\ " ; z r , s 


'6C r6S5r CV 


ha :c:;c 1 .* 
z • a i m 3 ! 






^ 




~- 








A - i 


C AT 


GAA 


TTC 


Z\ Z\ A 






GCA 


AAG 


A.CT 




CTA 


ATC 


AAA 


ATA 




CCA 


GCA 


CTG 


AAG 


ATA 


AAA 


ACC 


AAA 


AAA 




AAT 




OA 


GAC 


CAA 


r~ O m 


OCT 


AAT 


AG A 


i Lr 1 


ACT 


A.GG 


AAT 




GGA 


Li* 


CCA 


TTC 


ACT 


TGC 


AAG 


GCT 


TTT 


GTT 


ITT 


GAl 


AAA 


GCA 


AGA 


AAA 


CAA 


TGC 


CTC 


TGG 


TTC 


CCC 


■TTC 


AAT 


AGC 


ATG 


TCA 


AGT 


GGA 


GTG 


AAA 


AAA. 


GAA 


TTT 


GGC 


CAT 


GAA TTT 


GAC 


CTC 


TAT 


GAA 


AAC 


AAA 


GAC 


TAC 


ATT 


AGA 


AAC 


TGC 


ATC 


ATT 




AAA 


GGA 


CGC 


ACG 


TA.C 


AAG 


GGA 


ACA 


GTA 


TCT 


ATC 


ACT 


AAG AGT 


GGC 


ATC 


AAA 


TGT 


CAG 


CCC 


TGG 


AGT 


TCC 


ATG 


ATA 


CCA 


CAC 


GAA 


CAC 


AGC 


TTT 


TTG 


CCT 


TCG 


AGC 


TAT 


CGG 


GGT 


AAA 


G.AC 


CTA 


CAG 


GAA 


AAC 


TAC 


TGT 


CGA 


AAT 


CCT 


CGA 


GGG 


GAA 


GAA 


GGG 


GGA 


CCC 


TP n 
1 Lr \j 


i V-T i 




ACA 


AGC 


AAT 


CCA 


GAG 


GTA 


CGC 


TAC 


GAA 


L-iU 


TGT 


GAC 


ATT 


CCT 


CAG 


TGT 


TCA 


GAA 


GTT 


GAA 


TGC 


ATG 


AXC 


TGC 


AAT 


GGG 


GAG 


AGT 


TAT 


CGA 


GGT 


CTC 


ATG 


GAT 


CAT 


A.CA 


GAA 


TCA 


GGC 


AAG 


ATT 


TGT 


CAG 


CGC 


TGG 


GAT 


CAT 


CAG 


ACA 


CCA 
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'v^ 


CAC 


















L w w 


, — Q 




^* ^ ^ 












-~ 


5 


L L- o 




(~ 


P _^ -p 


" ~ w ' 


- - — ' 






P 








TAT 




C _ i 




L O i 






^/ _T w 




10 


GAG 


TAG 








AAA 


A P A 


i Lr l w 


Lro. 


O A ° 

LrAu 




AAT 


ACT 


ATG 


AA.T 


GAC 


no ^ 


LrAi 


GTT 




TTG 


;s 


GAA 


ACA 


ACT 


GAA 


TGC 


ATC 


CAA 


GGT 


P \ A 

CAA 


P P A 




GAA 


GGC 


TAG 


AGG 


GGC 


ACT 


GTC 


AAT 


ACC 


A I i 




TGG 


AAT 


GGA 


ATT 


CCA 


TGT 


CAG 


CGT 


1 LiG 


p a 

LrAi 


20 


TCT 


CAG 


TAT 


CCT 


CAC 


GAG 


CAT 


GAC 


a otp 
A I Lr 


A PT 1 

AL 1 




CCT 


GAA 'AAT 


TTC 


AAG 


TGC 


AAG 


GAC 


Li A 


P P A 
LLrA 


25 


GAA 


AAT 


TAG 


TGC 


CGA 


AAT 


CCA 


GAT 


pop 
GGG 


i L i 




GAA 


TCA 


CCC 


TGG 


TGT 


TIT 


ACC 


ACT 


GAT 


CCA 


30 


AAG 


ATC 


CGA 


GTT 


GGC 


TAC 


TGC 


TCC 


O A A 

CAA 


ATT 




CCA 


AA.C 


TGT 


GAT 


ATG 


TCA 


CAT 


GGA 


CAA 


GAI 




TGT 


TAT 


CGT 


GGG 


AAT 


GGC 


AAA 


AAi 


1 Ax 


A TP 
Al Lr 


35 


GGC 


AAC 


TTA 


TCC 


CAA 


ACA 


AG A 


TLi 


P P A 
LlLA 


PT 1 A 

L 1 A 




ACA 


TGT 


TCA 


ATG 


TGG 


GAC 


a a p 
AALr 


A A P 


ATPt 
i\ 1 Li 


PA A 


40 


GAC 


TTA 


CAT 


CGT 


CAT 


ATC 


i i L 


1 Li Li 


Pr A A 


CPA 




GAT 


GCA 


AGT 


AAG 


CiG 


AAi 


LrALr 


A AT 
HA J. 


TAP 


TGC 


45 


CGA 


AAT 


CCA 


GAT 


GAT 


GAT 


GL i 


PAT 
LA i 


p.p. a 


ppp 

L* l w L* 




TGG 


TGC 


TAG 


ACG 


p p a 

GGA 


nA 1 




PTP 

OIL/ 


ATT 1 


CCT 




TGG 


GAT 


TAT 


TGC 


CCT 


ATT 


TCT 


CGT 


TGT 


GAA 


SO 


GGT 


GAT 


ACC 


ACA 


CCT 


A P A 
ri o n 


A ^P 1 A 


GTC 


AAT 


TTA 




GAC 


CAT 


CCC 


GTA 


ATA 


r~ nrr, 


1 \jr 1 


GCC 


AAA 


ACG 


55 


AAA 


C.AA 


TTG 


CGA 


GTT 


GTA 


A AT 


GGG 


ATT 


CCA 
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A - - 










I ~ 1 




. -.^ 


- 


AAA 




> — 




------ 


























r. ~ - 










r - - G 










10 




f < ' 1 A 


CGA 


C AC- 


TG - 


■T^~C 


CCT 


TCT 




GAG 






AAA 


GAT 


TAT 


GAA 




TGG 


CTT 


GGA 


ATT 


1 5 


C X ^ 


GAT 


GTC 


CAC 


GGA 


AGA 


GGA 


GAT 




AAA 




ry c\ 


AAA 


CAG 


GTT 


CTC 


AAT 


GTT 


TCC 


CAG 


CTG 


20 


GTA 


TAT 


GGC 


CCT 


GAA 


GGA 


TCA 


GAT 


CTG 


GTT 


TTA 


ATG 


AAG 


CTT 


GCC 


AGG 


CCT 


GCT 


GTC 


CTG 




GAT 


GAT 




GTT 


AGT 


ACG 


ATT 


GAT 


TTA 


CCT 


25 


AAT 


TAT 


GGA 


TGC 


ACA 


ATT 


CCT 


GAA 


AAG 


ACC 




AGT 


AGC 


AGT 


GTT 


TAT 


GGC 


TGG 


GGC 


TAC 


ACT 


30 


GGA 


TTG 


ATC 


AAC 


TAT 


GAT 


GGC 


CTA 


TTA 


CGA 




GTG 


GCA 


CAT 


CTC 


TAT 


ATA 


ATG 


GGA 


AAT 


GAG 


35 


AAA TGC 


Ann 


CAG 


CAT 


CAT 


CGA 


GGG 


AAG 


GTG 




ACT 


CTG 


AAT 


GAG 


TCT 


GAA 


ATA 


TGT 


GCT 


GGG 


40 


GCT 


GAA 


AAG ATT 


GGA 


TCA 


GGA 


CCA 


TGT 


GAG 




GGG 


GAT 


TAT 


GGT 


GGC 


CCA 


CTT 


GTT 


TGT 


GAG 


45 


CAA 


CAT 


AAA ATG 


AGA 


ATG 


GTT 


CTT 


GGT 


GTC 




GTT 


CCT 


GGT 


CGT 


GGA 


TGT 


GCC 


ATT 


CCA 




AAT 


CGT 


CCT 


GGT 


ATT 




GTC 


CGA 


GTA 


GCA 




TAT 


TAT 


GGA 


AAA 


TGG 


ATA 


CAC 


AAA 


AIT 


ATT 






* r& 


T ~ T 


AAG 


GTA 


CCA 


CAG 


TCA 


TAG 
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19. The gene ceding for hepatic parenchymal ceil growth factor, which is represented by the following case 
sequence extending from the 94th cytosine to the last guanine in the sequence defined in claim 8: 
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a n a 






41 ^ A 








GAA 




A A A 


AAA 






a a n 




A C C 


CTA 






AAA 


A T A 


n ^ 


r ~ a 


GCA 




A A 




AAA 






AAA. 


AAA 


GTG 


AAT 






GAC 


p ^ _^ 


.Gi 


-J 


GCT 


AAT 


A Q A 


TGT 


ACT 




AAT 


^ A A 


GGA 


oTT 




CCA 


TTC 


ACT 


TGC 


AAG 


p. n^p 
i 


TTT 


GIT 


TTT 


GAT 




AAA 




AG A 


AAA 


n a a 




CTC 


TGG 


TTC 






TTC 


AAT 


AGC 


ATG 


TCA 


AGT 


GGA 


GTG 


AAA 


AAA 


20 


GAA 


TTT 


GGC 


CAT 


GAA 


TTT 


GAC 


CTC 


TAT 


GAA 




AAC 


AAA 


GAC 


TAC 


ATT 


AGA 


AAC 


TGC 


ATC 


ATT 


25 


GGT 


AAA 


GGA CGC 


ACG 


TAC 


AAG 


GGA ACA 


GTA 


TCT 


ATC 


ACT 


AAG 


AGT 


GGC 


ATC 


AAA TGT 


CAG 




CCC 


TGG 


AGT 


TCC 


ATG 


ATA 


CCA 


CAC 


GAA 


CAC 


30 


AGC 


TTT 


TTG 


CCT 


TCG 


AGC 


TAT 


CGG 


GGT 


AAA 




GAC 


CTA 


CAG 


GAA 


AAC 


TAC 


TGT 


CGA AAT 


CCT 


35 


CGA 


GGG 


GAA GAA 


GGG 


GGA 


CCC 


TGG TGT 


TTC 




ACA 


AGC 


AAT 


CCA 


GAG 


GTA 


CGC 


TAC 


GAA 


GTC 


40 


I Lr 1 


r, a p 


ATT 


CCT 


CAG 


TGT 


TCA 


GAA GTT 


GAA 




TGC 


ATG 


ACC 


TGC 


AAT 


GGG 


GAG 


AGT 


TAT 


CGA 


45 


GGT 


CTC 


ATG 


GAT 


CAT 


ACA 


GAA 


TCA 


GGC 


AAG 




ATT 


TGT 


CAG 


CGC 


TGG 


GAT 


CAT 


CAG 


ACA 


CCA 
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GAG TAG TGT GCA A'TT AAA ACA TGC GOT GAG 
AAT ACT A.TG AAT GAC A.CT GAT GIT CCT TTG 
GAA ACA ACT GAA TGC ATC CAA GGT CAA GGA 
GAA GGC TAX AGG GGC ACT GTC AAT ACC ATT 
TGG AAT GGA ATT CCA TGT CAG CGT TGG GAT 

20 

TCT CAG TAT CCT CAC GAG CAT GAC ATG ACT 
CCT GAA AAT TTC AAG TGC AAG GAC CTA CGA 

25 

GAA AAT TA.C TGC CGA. AAT CCA GAT GGG TCT 
GAA TCA CCC TGG TGT TTT ACC ACT GAT CCA 

30 AAC ATC CGA GTT GGC TAG TGC TCC CAA ATT 

CCA AAC TGT GAT A.TG TCA CAT GGA CAA GAT 

35 TGT TAT CGT GGG AAT GGC AAA AAT TAT ATG 

GGC AAC TTA TCC CAA ACA AGA TCT GGA CTA 

40 ACA TGT TCA ATG TGG GAC AAG AAC ATG GAA 

GAC TTA CAT CGT CAT ATC TTC TGG GAA CCA 
GAT GCA AGT AAG CTG AAT GAG AAT TAG TGG 

45 

CGA AAT CCA GAT GAT GAT GCT CAT GGA CCC 
TGG TGC TAC ACG GGA AAT CCA CTC ATT CCT 
TGG GAT TAT TGC CCT A'TT TCT CGT TGT GAA 
GGT GAT ACC ACA CCT ACA ATA GTC AAT TTA 
GAC CAT CCC GTA ATA TCT TGT GCC AAA ACG 
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25 



40 



45 



1 ^ p r 

. ^ ^ j-i 



p/" 1 TO A p^P * ~* J \ A A ^ ;^ f P A p~^ ^PP flP^T* 

ACT GCA CGA CAG TGT TTC CCT TCT CGA GAG 
■TTG AAA GAT TAT GAA. GCT TGG CTT GGA ATT 
CAT GAT GTC CAC GGA AGA GGA GAT GAG AAA 
TGC AAA CAG GTT CTC A AT GIT TCC CAG CTG 
GTA TAT GGC CCT GAA GGA TCA GAT CTC- GTT 
TTA ATG AAG CTT GCC AGG CCT GCT GTC CTG 
GAT GAT TTT GTT AGT ACG ATT GAT TTA CCT 
AAT TAT GGA TGC AC A ATT CCT GAA AAG ACC 
30 AGT AGC AGT GTT TAT GGC TGG GGC TAC ACT 

GGA TTG ATC AAC TAT GAT GGC CTA TTA CGA 
35 GTG GCA CAT CTC TAT ATA ATG GGA AAT GAG 

AAA TGC AGC CAG CAT CAT CGA GGG AAG GTG 
ACT CTG AAT GAG TCT GAA ATA TGT GCT GGG 
GCT GAA AAG ATT GGA TCA GGA CCA TGT GAG 
GGG GAT TAT GGT GGC CCA CTT GTT TGT GAG 
CAA CAT AAA ATG AGA ATG GTT CTT GGT GTC 
ATT GTT CCT GGT CGT GGA TGT GCC ATT CCA 
AAT CGT CCT GGT ATT TTT GTC CGA GTA GCA 
TAT TAT GCA AAA TGG ATA CAC AAA AIT ATT 
TTA AC A TAT AAG GTA CCA CAG TCA TAG 
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10 



20 



11 Ar excress;cn vector -v-icr ccncnses a gene ceding ; cr human -ecat:c carencry~ai ee<l grevm .ac:cr 
n^s^t-d by re amino ac:d sequence eermed c:a:m i. 

1Z An~ expression vector wrier, comprises the gene cccmg ; :r - -an recatic carerchyma, :e;l growth 
'actor and recresemec: by the base secuence defined "r. ciaim 3. 
13. Expression Ciasmia pKCRHGF-2. 

14 A process for erccuc;ng human, necatic parenchymal cei! growth factor, condensing transforming a host 
-ii wi'^h me excressicn vector oenneci in dam 11, anc cuiturmg the resuming transferrin:. 

15 The orocess according to claim 14, wherein the transformation procedures are repeated. 
15 The crocess according :o claim 14 or 15, wherein :he nost cell is an animai ceil. 

17 A process for producing human hepatic parenchyma! celi growth factor, comprising transicrming a nost 
ceil with the expression vector defined in claim 12, and culturing the resulting transformant. 

18 T~e process accorcir.g to claim 17, wherein the transformation orocedures are repeated. 

19 The process according to claim 17 or 13, where.n the hest cell ; s an animal cell. 

20 An animal ceil which is transformed with the expression vector according to c!a;m 11 or 12 or the 
ciasmid according to claim 13 and produces human hepatic parenchymal ceil growth factor. 

21. An animal cell according to claim 20, which is obtained by the repeated transrcrmaticn as denned in 

22. A pha°rma 8 ceutical composition, characterized in that it comprises a hHGF according to any of claims 1 
to 4 together with a pharmaceutical^ acceptable diluent or excipient. 

23. The use of a hHGF according to any of claims 1 to 4 for the preparation of a pharmaceutical. 



25 



30 



35 



40 



45 



50 
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10 



Met 


Tr p 


Va 1 


i h r 


Ly s 


Le u 


1 aii 


P r n 


A 1 a 


1 9 II 




















20 


Leu 


Leu 


G 1 n 


H i s 


va i 


Leu 


1 a i i 


n i b 


1 P 1 1 


1 p u 




















30 


Leu 


Leu 


Pro 


T 1 _ 

I 1 e 


A I a 


i I e 


r r 0 


T w r 

i y r 






















40 


G 1 y 


G 1 n 


Arg 


Lys 


Arg 


Arg 


Asn 


Tnr 


I 1 e 


n 1 S 
- n 


G 1 u 


Phe 


Lys 


Lys 


Ser 


A 1 a 


Lys 


Thr 


I n r 


D U 

Leu 


















o u 


I 1 e 


Lys 


I 1 e 


Asp 


Pro 


Al a 


Leu 


Lys 


1 I e 


Lys 
















/ 0 


Thr 


Ly s 


Lys 


Va 1 


A - « 

As n 


I n r 


A I a 


A c n 

A S p 


d 1 n 


^ y b 


















a n 

0 U 


Ala 


As n 


Arg 


Cy s 


Thr 


A _ ^. 

Arg 


Asn 


Ly s 


o i y 


1 Oil 






















Pro 


Phe 


Thr 


Cys 


Lys 


A 1 a 


r ne 


\/n 1 

v a i 


P h p 
r ii c 


A ^ n 
















100 


Lys 


Al a 


Arg 


Lys 


u i n 


o y o 


l pit 


T r d 


Phe 


Pro 


















110 


Phe 


As n 


Ser 


ft A r\ + 


o e r 


^ o r 
O c i 


1 V 

V3 i y 


V a 1 


1 V s 


Lys 




















120 


G 1 u 


Phe 


G 1 y 


n i S 


vj I U 


P h P 

rile 




I p [ 1 


T v r 


G 1 u 




















130 


A s n 


Lys 


A r n 

AS p 


Tv r 
i y r 


1 1 w 


A r n 
m i y 


Asn 


Cys 


I 1 e 


I 1 e 


















140 


G 1 y 


Lys 


G 1 y 


Arg 


Ser 


Tyr 


Lys 


G 1 y 


Thr 


Va 1 


















150 


Se r 


I 1 e 


Thr 


Lys 


Ser 


G 1 y 


I 1 e 


Lys 


Cys 


G 1 n 


















160 


Pro 


Trp 


Ser 


Se r 


Me t 


I 1 e 


P r o 


Hi s 


G 1 u 


H i s 


















170 


Ser 


Phe 


Leu 


Pro 


Ser 


Ser 


Tyr 


Arg 


G ! y 


Lys 




















ISO 


Asp 


Leu 


G 1 n 


G 1 u 


Asn 


Tyr 


Cys 


Arg 


Asn 


Pro 


















190 


A r g 


Gl y 


G 1 u 


G 1 u 


G 1 y 


G 1 y 


P r o 


Trp 


Cys 


Phe 
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200 



Thr 


Ser 


Asn 


Pro 


G I u 


Vc 1 


Arg 


Ty r 


Pin 

b I LI 


V U t 
210 


Cys 


Asp 


I I e 


P r o 


G I n 


Cys 


o 6 r 


b 1 U 


v a i 


P 1 M 

O 1 u 


















L. L. \J 


Cy s 


Met 


Thr 


Cys 


Asn 


G 1 y 


G 1 u 


Ser 


Ty r 


A r g 


















TOO 


G! y 


Leu 


Met 


As p 


H i s 


Thr 


G 1 u 


Ser 


G 1 y 


Lys 




















I I e 


Cys 


G I n 


A r g 


Trp 


Asp 


H i s 


G I n 


T h r 


Pro 


















250 


Hi s 


Arg 


His 


Lys 


Phe 


Leu 


P r o 


G 1 u 


Arg 


T i/ r 

Tyr 












260 


Pro 


Asp 


Lys 


G I y 


Phe 


Asp 


Asp 


Asn 


Tyr 


Cys 




















270 


Arg 


Asn 


Pro 


As p 


Gl y 


G 1 n 


P r o 


A rg 


Pro 


Trp 


















o q n 


Cy s 


Tyr 


Thr 


Leu 


Asp 


P r o 


H i s 


Thr 


Arg 


T r n 

t r p 
















290 


Gl u 


Tyr 


Cys 


A I a 


Tyr 


Lys 


T k r 

I n r 


Cys 


A 1 n 
A 1 U 


A e n 




















Asn 


Th r 


Met 


As n 


As p 


Thr 


Asp 


Va 1 


Pro 


Leu 

310 


Gl u 


Thr 


Thr 


G I u 


Cys 


I 1 e 


b 1 n 


b I y 




G 1 v 

Tin 

jZU 


I I e 


G I y 


Tyr 


Arg 


G I y 


Th r 


V a 1 


Asn 


T k r 

1 n r 


T 1 p 
1 1 s 


















330 


Trp 


Asn 


G I y 


I I e 


P r o 


Cys 


G 1 n 


A r g 


Trp 


Asp 


















340 


Se r 


G I n 


Tyr 


P r o 


Hi s 


G 1 u 


Hi s 


Asp 


Met 


Thr 
















350 


Pro 


G I u 


Asn 


Phe 


Lys 


Cys 


Lys 


Asp 


Leu 


Arg 


















360 


G I u 


Asn 


Tyr 


Cys 


A r g 


Asn 


Pro 


Asp 


G 1 y 


Ser 

370 


G I u 


Ser 


Pro 


Tr p 


Cys 


Phe 


Thr 


Thr 


Asp 


Pro 


















330 


Asn 


L I e 


A r g 


Vai 


G I y 


Tyr 


Cys 


S e r 


G ! n 


[ i e 
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3 90 


P r c 


As n 


Cys 


Asp 


Met 


Ser 


H i s 


G 1 y 


G 1 n 


A 

Asp 


















400 


Cy s 


Tyr 


Ar g 


Gl y 


Asn 


G 1 y 


Lys 


Asn 


Tyr 


Met 

410 


G I y 


A sn 


Le u 


Se r 


G 1 n 


Thr 


A r g 


Car 

o e r 


P I w 

u i y 


1 All 

Leu 




















420 


Thr 


Cys 


Ser 


Me! 


Trp 


Asp 


Lys 


A _ ,_ 

Asn 


ivi e i 


o 1 U 


















430 


Asp 


Leu 


H i s 


A rg 


Hi s 


I 1 e 


Ph e 


Trp 


G 1 u 


Pro 




















440 


Asp 


Ala 


Ser 


Lys 


Leu 


Asn 


G 1 u 


Asn 


Tyr 


P \/ e* 

Cys 


















450 


A r g 


A sn 


Pro 


Asp 


Asp 


Asp 


A 1 /-i 

A 1 a 


n 1 s 


P 1 w 

o i y 


Pro 


















460 


Tr p 


Cys 


Tyr 


Thr 


G 1 y 


Asn 


Pro 


Leu 


1 1 e 


r r 0 




















470 


Trp 


Asp 


Tyr 


Cys 


Pro 


I 1 e 


Ser 


A. _ — 

A r g 


Cys 


pin 


















430 


G I y 


Asp 


Thr 


Thr 


Pro 


Thr 


i 1 e 


va i 


A f n 

as n 






















490 


Asp 


H i s 


Pro 


Va I 


I 1 e 


Ser 


Cys 


A I r\ 

A I a 


Lys 


1 n i 


















500 


Ly s 


G I n 


Leu 


A r g 


Val 


Va 1 


Asn 


G 1 y 


I I e 


Pro 


















510 


Thr 


A r g 


Thr 


Asn 


I 1 e 


G 1 y 


Trp 


Me t 


Va 1 


Ser 


















520 


Leu 


A r g 


Tyr 


A r n 


A c n 
Moll 


1 V 5 

l. y a 


H i s 


I 1 e 


C v s 


G 1 y 




















530 


G I y 


Ser 


Leu 


L 1 e 


Lys 


G 1 u 


S e r 


Trp 


Va 1 


Leu 




















540 


Thr 


Al a 


A rg 


G 1 n 


Cys 


p he 


P r o 


Ser 


A rg 


Asp 




















550 


Leu 


Lys 


Asp 


Tyr 


G 1 u 


A 1 a 


Trp 


Leu 


G 1 y 


I 1 e 
















560 


H i s 


As p 


Va I 


H i s 


G 1 y 


A r g 


G 1 y 


Asp 


G 1 u 


Lys 




















570 


Cy s 


Lys 


G I n 


Val 


Leu 


Asn 


Va 1 


Ser 


G 1 n 


Leu 
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580 



Va I 


Tyr 


b i y 


r r U 


d 1 M 


G 1 v 


S e r 


Asp 


Leu 


Va S 




















590 


l_2 U 


M9 I 


Lys 


I P M 


A 1 c 


A r a 


Pro 


A 1 a 


Va 1 


Leu 




















DUU 


Asp 


As p 


Phe 


v u i 




Th r 


I 1 e 


Asp 


Leu 


P r 
















□ iU 


A s n 


T w r 

I y r 


vj i y 


y j 


Th r 


I i e 


Pro 


G 1 u 


Lys 


Thr= 


















O £ 0 


Se r 


Lys 


Cor 
OS 1 


Vn 1 

V U 1 


Tv r 

i y i 


G 1 v 


Tr p 


G 1 y 


Ty r 


Thr= 


















t n 


G I y 


Lb u 


T ! p 

1 1 e 


A c n 


Tv r 

i y i 


Ac n 
Map 


G 1 v 


Leu 


Leu 


A r g 




















D4U 


VQ I 


A l n 


M i <; 
n 1 j 


1 P IJ 


Tv r 


I 1 e 


Met 


Gl y 


A s n 


G 1 u= 




















6 ^ n 

D D u 


Lys 


Cys 


Ser 


G 1 n 


Hi s 


H i s 


A rg 


G 1 y 


Lys 


Va r 
















660 


I n r 


I C\ I ) 


A c n 
Moil 


G 1 u 


Ser 


G 1 u 


1 1 e 


Cys 


A 1 a 


Gly= 




















670 


Ala 


G I u 


Lys 


I 1 e 


G 1 y 


S e r 


G 1 y 


Pro 


Cys 


G 1 u= 


















680 


Gl y 


As p 


Tyr 


Gl y 


Gl y 


Pro 


Leu 


Va 1 


Cys 


G 1 u 




















690 


G 1 n 


H i s 


Lys 


Me t 


Arg 


Met 


Va 1 


Leu 
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